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The    effect   of  I  Ids  number   en  the    aerodynamic 

characteristics   of   a   low-drag   airfoil   section  tested 
under         -    Ltions    of   relatively  stream  turbulence 

determined  by  ' "    in   the    LMAL  ?-   by   10-foot   tunnel 

of  the  NACA  653-L.lo,  a  =  1.0  airfoil  section  with  a 
split  flaj  having  a  chord  20  rcent  of  the  airfoil 
chord.      The    Reynolds  number   ranged   from  0.19   to 

2.99   x   10    ;    the   Ouch  number   attained  was  never  greater 
than   0.10.  data    are    presented   as    curves    of    section 

angle    of    attack,    section   profile-drag    coefficient,    and 
section   pitching-moment   coefficient    against    section 
lift    coefficient    for  various   flap   d    flections. 

The   maximum  lift    coeffi  :        t   increased  with  Reynolds 

number.      Deflecting   the   flap   added   an   increment   of 
maximum   lift    coefficient    that    seemed    to  be    almost    con- 
stant   at    all   Reynolds   numbers.       The    sloj.e    of   the    section 
lift   curve   with   flap    deflected   showed  no   cons'sten4" 
variation   with   Reynolds   number,    although   the    slope    of 
the   section    lift    curve    for    the    rlain    airfoil   increased 

up   to    a   Reynolds   number   of    about    1.0   >   10      and   then 
remained  nearly   constant   up   to   a    Reynolds   number   of 
about   3.0   y   10°,    the    limit    of  the    tests.      For  flap 
deflections    above    15°)    the    slope    of  the    section   lift 
curve   decreased   with  increase    in    flap    deflection. 

The    section   drag    coefficient    with   flap    deflected 
remained  almost    constant   with   Reynolds   number,    although 
the    section   drag   coefficient    for   the    plain    airfoil     . 
decreased  up   to   a   Reynolds   number   of    about   C .  8  x    10'; 
and   then   remained   nearly   constant    to   a    Reynolds   number 

of    about   3.C    x    10b. 
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The   pi tching-rooment -co efficient    slope  with  flap 
deflected  was   erratic,    but    the   pi tching-moment-co efficient 
slope   for  the   plain   airfoil   became    slightly  more  negative 
with  increasing    Reynolds    number. 


INTRODUCTION 


Scale    effect    on   low-drag    airfoils   has    regularly   been 
determined   at    Reynolds   numbers    above   3.0   x   10°     in   the 
NACA  two-dimensional   low-turbulence   pressure    tunnel 
(designated   TDT).      Tests   were   recently  made    in   the   TDT, 
in  the   NACA   two-dimensional   low- turbulence    tunnel,    and 
in   the   LMAL  7~   by   10-foot    tunnel   to   determine    scale   and 
turbulence    effects    on   the    lift   and  drag   characteristics 
of   a  typical    low-drag   airfoil   section   ov^r   a  wide    range 
of   Reynolds   number    (reference    1). 

The    object   of    the   present   investigation  was    to   find 
the   effect    of   Reynolds   number   on    the   aerodynamic 
characteristics   of   a    typical    low-drag   flapped    airfoil 
section  tested  under  conditions   of   relatively  high   stream 
turbulence.      The   NACA   65z-lil8,    a   =   1.0   airfoil   section 
equipped  with   a   split    flap  having   a   chord  20  percent   of 
the   airfoil    chord    (0.20c)    was    tested  in   the    LMAL  ?-   by 
10-foot    tunnel   over   a   range    of    Reynolds   number   from  0.19 

to  2.9°   x   10°. 


MODELS    AND   TESTS 
Models 


Two  models   of   7-foot    span  with   chords    of    1   foot   and 
h   feet   were    tested.       Both  models   v,~re    built    of   laminated 
wood  with   suitable    steel   reinforcements    and   were    shaped 
to   the   NACA  652-L18   profile.      Ordinates    for  this    section 

were   derived   by   the   methods    of    reference   2   and   are   given 
in   table    I.       Both  models    were    carefully    finished   and 
we  re   p  dished   j  us  t    be  f  ore    t  e  s  t ,i  1 1  g . 

A  0.20c    split   flap   was    tested    on   each  model.      The 
flaps   were   made    of   sheet    steel    and.    were    formed    to    the 
airfoil   contour. 

The    airfoil    section  wifch   the    flap   is    shown   in   figure  1. 
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Tests 


The  models  were  mounted  vertically  in  the  tunnel 
so  that  the  test  section  was  spanned  completely  except 
for  a  small  clearance  at  each  end.   The  models  were  rigidly 
attached  to  the  balance  frame  by  torque  tubes  extending 
through  the  tunnel  walls.   The  angle  of  attack  was  set 
by  rotating  the  torque  tubes  by  means  of  a  calibrated 
electric  drive.   This  Installation  is  thought  to  approxi- 
mate closely  two-dimensional  flow,  thus  making  it  possible 
to  determine  the  section  characteristics  of  the  models 
being  tested.   This  setup  is  described  in  reference  3. 

Each  model  was  tested  at  dynamic  pressures  of  1.02, 
J+.09,  9.21,  and  1 6 .  57  pounds  per  square  foot,  which 
correspond  to  tunnel  airspeeds  of  approximately  20,  I4.O, 
60,  and  Go  miles  per  hour,  respectively.   These  air- 
speeds correspond  to  test  Reynolds  numbers  of  0.19, 

O.37,  O.56,  and  O.75  x  1C°,  respectively,  for  the  model 

of  1-foot  chord  and  0.75,  1.50,  2.2li,  ard  2.99  *  10  , 

respectively,  for  the  model  of  ii-icot  chord.   The 
turbulence  factor  of  the  LMAL  ?-  bv  10-foot  tunnel  Is  1.6. 
Although  the  data  are  presented  for  various  test  Reynolds 
numbers,  the  corresponding  effective  Reynolds  numbers  can 

be  obtained  by  multiply!  r   t]   :.eet  Reynolds  numbers  by 
the  turbulence  factor.   The  hj     4  Macb  number  reached 

was  0.10,  so  that  no  effect  of  Mach  number  on  maximum 
lilt  coefficient  is  thought  to  be  present  (reference  L.). 

At  each  tunnel  airspeed,  each  model  was  1  sted  both 
as  a  plain  airfoi]  and  with  the  flap  att!  3hed  and 
deflected  15°,  30°,  and  60°.   The  flap  deflections  were 
set  by  means  of  templets  and  were  checked  after  each 
test.   The  flap  was  sufficiently  braced  so   that  no 
perceptible  deflection  occurred  under  load. 

Balance  readings  were  used  to  measure  lift,  drag, 
and  pitching  moment,  except  for  the  drag  of  the  plain 
air-foil.   Because  of  the  insensitivity  of  the  tunnel 
balance  system,  particularly  at  low  speeds,  the  drag  of 
the  plain  airfoil  was  obtained  from  wake-survey  tests. 

The  angle  of  attack  ranged  from  a  negative  angle 
through  the  stall  for  each  test.   In  most  cases, 
readlng-s  were  taken  at  Z°   intervals,  with  1°  increments 
near  the  stal]  . 
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PRESENTATION  OF  RESULTS 
Coefficients  and  Symbols 

The  test  results  are  presented  in  the  form  of 
standard  nondimensional  section  coefficients.   The  coef- 
ficients and  symbols  used  are  defined  as  follows 2 

c,     section  lift  coefficient  ( 2,/qc ) 

Ca  section  profile-drag  coefficient    (dn/qc) 

o 

cni     ,|       section  pitching -moment   coefficient    about    quarter- 
°/-  chord  point    (m/qc-) 

c7  maximum  section   lift    coefficient 

6  max 

where 

I  section    lift 

d0  section  profile    drag 

m  section   pitching  moment    about    quarter-chord  point 

q  free-stream  dynamic   pressure 


(H 


c  airfoil   chord,    feet 

V  airspeed,    feet   per   second 

p  mass   density  of    air,    slugs   per   cubic    foot 

and 

^  Reynolds  number  ( pVc/u ) 

M  ?Tach  number  (V/a) 

a  speed. of  sound  '1129  fps) 

[i  viscosity  of  air,  pound-seconds  per  square  foot 

a  an.ffle  of  attack  for  infinite  aspect  ratio 
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dc  7,/dac 


flap  deflection,   measured  from  flap-retracted 
post  tion 

.        slope   of   lift   carve    for   infinite   aspect   ratio 


Precision 

Accuracy  of   test   results.-   The   experimental   errors 
in   the-  re  suit  s  "pre  s  e  nte  d  herein   ere    believed   to   be   within 
the    limits   indicated  in   the    following   table- 


Chord 
(ft) 

r  5  ti  t  of 

.'.."•curacy 

R 

'max 

CmcA 

cd      at    q7    =  0.1+ 

0 

0.19    x    10° 

-1 

to.  10 

±0.05 

+0.015 

•57 

1 

±.08 

i.C3 

+  .010 

.56 

] 

i.Oo 

+  .02 

+  .007 

•73 

1 

+  oL 

+.  .15 

+  .007 

lb 

1 
(4. 

+  .00 

+.015 

±.008 

1.50 

I 

i.OS 
±.0li 

+.012 

t.OOlj. 

2.224. 

L 

+  .009 

±.0(  1 

2.99 

k 

±.05 

±.006 

+.000 6 

The    average   errors   are   rruch   smaller.      VTith  flap   deflected, 
errors  may  be    as   much  as    three    times    the   values   given. 
The    angle   of    attack   and   flap   deflection  were   held  within 
the    following   limits   of    accuracy: 

ac ,    degrees ±0.2 

6-f,   degrees +0.2 


Wi nd- tunne 1    co rre c ti ons . -    The    lift   coefficients 
are   corrected   for    tunnel   interference   effects    (reference    3). 
The   drag   coefficients    for  the    plain    airfoil,   which  were 
obtained   from  wake-survey  tests,    were    corrected   for 
blocking   as   in   reference    1.      No   corrections    to    the   drag 
and  pitching-moment    coefficients 
two-d 
tunnel. 


:ave    been  determined 
HAL  7-   by  10-fcot 


or 
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DISCUSSION 


The  curves  of  section  angle  of  attack,  section 
prof  ile -drag  coefficient,  and.  section  pitching -moment 
coefficient  against  section  lift  coefficient,  for  the 
various  Reynolds  numbers  investigated,  are  presented 
in  figure  2. 

Lift. -  The  angle  of  attack  at  the  maximum  lift 
coefficient  seems  to  increase  progressively  with 
Reynolds  number.   There  is  no    scale  effect  on  the  angle 
of  attack  for  zero  lift,  although  there  is  an  unexplained 
difference  between  the  angles  for  zero  lift  of  the  models 
of  1-foot  and  ['.-foot  chord.   As  shown  by  the  curves  of 
maximum  section  lift  coefficient  against  Reynolds  number 
(fig.  5),  the  scale  effect  on  c7      is  of  the  usual 

''  max 
form;  that  is,   c,     increases  with  increasing   R. 

"max 
Moreover,  deflecting  the  split  flap  adds  an  almost  con- 
stant increment  of   c7     through  the  Reynolds  number 

'•max 
range.   This  effect  is  usual  for  a  split  flap  (refer- 
ence 5).   The  scale  effect  on  the  slope  of  the  lift 
curve  within  the  low-drag  range  is  given  in  figure  h. 
The  slope  of  the  lift  curve  for  the  plain  airfoil 

increases  up  to  a  Reynolds  number  of  about  1.0  x  10 

and  then  remains  almost  constant  up  to  a  Reynolds  number 

of  about  3.0  x  10",  the  limit  of  the  tests.   With  flap 
deflected,  the  slope  is  erratic  but  approximately  con- 
stant with  Reynolds  number.   For  flap  deflections  above 
15°,  the  slope  of  the  lift  curve  decreases  with  increase 
in  flap  deflection. 

Drag. -  The  effect  of  Reynolds  number  on  the  section 
prof  ile -drag  coefficient  is  shown  in  figure  5*  The  drag 
coefficients  for  the  plain  airfoil  were  obtained  from 
wake-survey  tests;  the  drag  coefficients  for  the  airfoil 
with  flap  deflected  were  obtained  from  force  tests.  All 
drags  were  taken  at  the  angle  of  attack  corresponding  to 
the  design  lift  coefficient  (0J4)  of  the  plain' airfoil; 
this  value  corresponds  to  an  angle  of  attack  of  about  1°. 

For  the  plain  airfoil,  the  drag  decreases  sharply 
with  Increasing  Reynolds  number  below  a  Reynolds  number 

of  about  0.8  >    10  .   Above  this  Reynolds  number,  the 
drag  remains  nearly  constant. 
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For   the    airfoil   with  flap  deflected,    the    results    show 
no   consistent   variation   of   section   profile-drag    coefficient 
with   Reynolds   number.      In   fact,    it   may  be    concluded  from 
these    results    that    the    section   profile-drag   coefficient 
with  flap   deflected  is,    to    a   first   approximation,    inde- 
pendent   of   Reynolds    number. 

Pitching  moment . -    The    somewhat   irregular  curves    of 
section  pitching-moment   coefficient    at    the   lowest 
Reynolds   numbers    appear   to  be    caused  by    the    inaccuracy 
of   the    tunnel   balance    system  at    the   low   speeds.      This 
inaccuracy  is    also    shown  by   the   large   difference   between 

the   original    and   check   tests  at    E  =  0.19    x   10°    (fig.    2(a)) 

f 

Accuracy  at  Reynolds  numbers  higher  than  0.19  x  10  is 
much  better,  a"  shown  by  the  table  in  the  section 
entitled  "Precision."    le  slooc  of  the  pitching -moment - 
coefficient  curve  of  the  plain  airfoil  becomes  slightly 
more  negative  with  increase  in  Reynolds  number  (fig.  6). 
The  pitching-moment-coefficient  slope  for  the  airfoil  with 
flap  deflected  varied  with  lift  coefficient  in  such  a  way 
that  presentation  of  the  slopes  was  not  practicable. 


CONCLUSIONS 


Scale-effect  tests  of  the  NACA  6^7-410,  a  =  1.0  air- 
foil section  with  a  split  flap  having  a  chord  20  percent 
of  the  air-foil  chord  have  been  made  in  the  LMAL  7~  '°7   10- 
foot  tunnel.   The  Reynolds  number  ranged  from  0.19  to 

2.99  *  10°;  the  Mach  number  attained  was  never  greater 
than  0.10.   from  these  tests,  the  following  conclusions 
have  been  drawn: 

1.  The  maximum  lift  coefficient  increased  with 
Reynolds  number.   Deflecting  the  flap  added  an  increment 
of  maximum  lift  coefficient  that  seemed  to  be  almost 
constant  at  all  Reynolds  numbers. 

2.  The  slooe  of  the  section  lift,  curve  with  flap 
deflected  showed  no  consistent  variation  with  Reynolds 
number,  although  the  slope  of  the  section  lift  curve  for 
the  plain  airfoil  increased  up  to  a  Reynolds  number  of 

about  1.0  y   10   and  then  remained  nearly  constant  uo  to 

a  Reynolds  number  of  about  >.0  x  10  ,  the  limit  of  the 
tests. 
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J.    For   flap  deflections    above    15    ,    the    slope   of   the 
section  lift    curve   decreased  with   increase    in  flap 
deflection. 

I].,    The    section  profile-drag    coefficient   with   flap 
deflected  remained   almost    constant   with   Reynolds   number, 
although   the    section  profile-drag   coefficient   for    the 
plain   airfoil  decreased  up   to    a   Reynolds   number   of 

about  0.8   x   10°   and    then   remained  nearly   constant    to 

a   Reynolds   number  of    about    3.0   v    10    . 

5.    The    slope   of   the   pitching-moment-eoef f icient 
curve   of   the    plain   airfoil   became    slightly  more   negative 
with  increase   in  Reynolds   number.      The   pitching -moment - 
coefficient   slope    for  the    airfoil  with   flap  deflected 
varied  with   lift   coefficient   in    such   a  way   that   presen- 
tation of    the    slopes   was   not    practicable. 
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TABLE    I 
ORDINATES    OF    NACA   65,-lj.lS,    a   =    1.0    AIRFOIL  SECTION 

[Stations    and   ordinates    in  percent    airfoil   chord] 


—                   1 

Upper  surface                Lower 

surface 

Station 

Ordinst  3 

Station 

Ordinate 

0 

0 

0 

0 

.28 

1.1:2 

.72 

-1.22 

.50 

1.73 

1, 

-1.1+5 
-I.78 

.97 

2.21 

1-53 

2 .  Id 

p.  10 

2 .  82 

-2.36 

\  .  6k 

,Ji 

5.^6 

-3.22 

7.12 

Hi 

7." 

-j5-?7 
-/  .1;1 

.62 

IO.38 

if..  6k 
w.67 

7.9U 

9.06 

I5.36 

32 

-5-25 

-5.8^ 

24.72 

9.91 

25.28 

-6.33 

-•'  ,77 

10.5k 

3').  23 

-6.65 

34.83 

10. 

35.18 

ko .  12 

-6. 

~,    .  88 
"  -9k 

11.  nL 

-6.36 

11. 

!  ■1.o6 

-6.71 

10.77 

50 

-6.36 

55.05 

10.20 

5k-  ?5 

-5.82 

60.0  ; 

9.S.1 

59-  3 

-p. 12 

65.13 

8.U5 

70.15 

7-37 

69.85 

75.15 

6.l£ 

7U.C5 

-2 .  60 

15 

k«93 

Z?-§5 

-1.1k 

13 

3.6)1 

SI4.-  87 

::ll 

90 .  09 

2.35 

:  .91 
•95 

95.05 

1.12 

.ik 

100 

0 

100 

0 

I.E.  radius:  1.9  6 

Slope  of  radius  through  ena  of  chord; 

0.168 
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Fig.     1 
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Fig.    2a, b 


< 

t-H 

E-< 
Z 
W 
Q 
t— ) 

Z 

o 


Po'^udioijjaoo 
6cjp-  9/ijojcT  uoi  103$ 

VO  ^  t\)  Q 


*A, 


'o'^uaiqijjsoo 


ludiucui-&uiqDiid  uot^oes" 


fiap'°oo')foo^D  jo  s/6ud  uoiq.D9Q 


4 


?: 


K 

d 


3? 

c 
c 

<B 

Vft 

X 

<o 

* 

I 

^1 

1 

§ 

5 

<o 

<o 

T 

<0 

1J 

5 

^ 

1 

0 
Co 

td 
Q 


Z 


I 


po '  yua/oHjaoo 
bojp  -  d//jojct  oo/joap 

co        ^r         cv        0 


1 

V 

f 

r 

! 

1 

Q 

^5 

I 

'• 

,-< 

«- 

s 

- 

W 

* 

i 

C5 

I 

! 

; 
1 

SJ 

■ 

' 

.^ 

l< 

1     lir 

1 

' 

1 

•  ji 

a/ 

N 

\ 

* 

« 

ir 

I 

- 

-T 

^ 

i-i 

^t 

' 

fl 

to 

-P 

;i 

t 

^ 

, 

/ 

^ 

' 

s 

r 

~< 

« 

i    . 

i 

r 

II 

/ 

q 

V      V 

r 

y 

s"*i3 

4j 

; 

* 

\ 

\ 

I   \ 

[ 

■ 

8 

/■ 

J 

s 

w 

- 

4         o 

i 

-3 

f 

V* 

r_ 

f> 

i 

1 

v 

>s 

1  •> 

iq 

S 

"^ 

ks 

r 

,    f 

J 

,o 

? 

s 

k 

*3 

N 

' 

'  9 

^ 

-+ 

N 

r 

i    CS 

1 

lr~ 

J 

1 

[?: 

17 

1 

n 

' 

$ 

■ 

^, 

S-' 

5? 

0 

I 

f 

- 

t    ^9 

1 

^ 

8 

«J 

- 

\ — 

i 

H. 

\ 

C> 

O   0    a    o 

s 

*  — 
-C  — 

s 

», 

S 

■ 

<n 

** 

~" 

f 

o 


<s 


£< 


00 


* 


«o 

V- 

O 

0 

o 
ii 

J?* 

^ 

^^ 

n'h, 

5 

"o 

9> 

go 

CS 

^ 

Jj 

,, 

°cS 

^ 

|b 

8 

1 

0> 

^1 

5 

o> 

I 

if 

G 

! 

0 

^o\ 

n 

<u  , 

v. 

Htf 

<ji 

'  <o 

•f 

o 

CW^ 

^ 

P/O 


U/0C  'yud/a/jjaoo 
gisauAXu -ou/e/oy/d  uo/yoap 


6ap  '°jo  'i/DDpyo  jo  3/buD  uo/g39p 


NACA    ACR    No.     L4I22 


Fig.     2c, d 


^  m         <5> 


Ci 

■*%. 

o' 

^ 

« 

^ 

rsl 

o 

^y 

^■u' 

"> 

If 

ts 

55 

G 

*o 

5c 

o 

u 

<oaj 

■»■. 

£ 

sf 

0 

1 

6 

^■5 

i 

* 

t 

"*«* 

<o 

£ 

o 

8 

1 

1 

N 

C 

>1 

fj 

c* 

S 


*,'OuJ0'lUdl0  UJ3O0 


^9p'"x^oefjD  jo  9/duo  uoir/03^ 


Pq  '1U3I0UJ300 

6ojp-3iij0ja  uoiqoss' 

•*J  "*  <Ni  <5> 


^0  '1U9I0IJJBO0 

3U3UJCUJ-6u/yo  "jici  to/gods' 


6apt03D'>fDDWD  jo   9/6uo  UOiqDSS 


NACA  ACR  No.  L4I22 


Fig.     2e,f 


W 
Q 

i — t 

O 

o 


?D  'gusi/jyjaoD 

60 Up-  d/IJOJCI    U0/-)03<? 
^  ■"*:  <V  Q 


*0  'QU9IOIJJ300 


5dp   at'HDDWO  JO   d/6uD  UOI125S' 


°pO'^U3ipiJJ900 

5pjp-9iijOJa  uoijodS' 
f  ■*  *s>  Q> 


*/l 

l 

t 

.,4 

■■h 

* 

i< 

c 

u> 

X 

r 

a 

s 

ft/ 

^ 

^ 

i 

£ 

■ 

^ 

. 

" 

£ 

- 

5>  H 

1 

— 1 

* 

*3 

I 

s 

* 

± 

= 

r 

1 

/  , 

"0 

' 

1 

0  .C 

=7 

<! 

nn 

3J  - 

. 

J 

■ 

■s 

- 

^u 

" 

y  t 

'"\ 

■ 

. 

- 

s 

3 

I1 

.-- 

H 

L- 

S 

<» 

s 

\ 

j    i 

> 

<i 

. 

| 

- 

<\)  s^> 

V 

§ 

< 

V 

•• 

>- 

1 

^s> 

1 

'  $ 

"• 

h 

» 

£ 

f, 

ir 

§ 

'- 

j 

Q 

U 

L 

0 

« 

«l 

„ 

iC 

^ 

1  <x 

'i. 

'?!* 

1 

• 

^^ 

t-s- 

i 

■ 

-5 

3^ 

J< 

r- 

% 

"g.  s   _ 

c 

^~ 

>*5 

1  ' 

0 

% 

tf* 

^QS, 

h 

1 

Tr 

•■:  i 

J 

& 

^"V*. 

-- 

\ 

3 

<to 

" 

- 

<% 

^ 

<S) 

H 

Q 

1 

- 

4 

1 

- 

J 

■< 

k 

.■U 

Y 

I 

w 

s 

o,        «s*        ■Sfc 

I-  I 

quGLUouJ-huiyoyd  uoqo9^ 


M 


<0 


M- 


O 


<* 


°0 


"1 

— 1 

< 

<o 

t 

<*>'  - 

W 

0 

n 

X 

SQ 

2 

c' 

O 

H 

O 

<* 

< 

* 

0 

IS 

g 

S 

;o 

Qi 

£ 

^ 

<  1 

>» 

n 

s 

$ 

& 

«> 

1 

n 

w 

i 

si. 

Ch 

£ 

63fl°ZO'^0Djqo  JO   9/6U0  UOI^OQ^ 


NACA    ACR    No.     L4I22 


Fig.    2g,h 


Po  ^uanaj-aoD 


Po  '^USIOIJJBOO 

5Djp-3/ipjd  uoiyOBS 


i  !§  ^  00  *  Q>  * 

£>&p' '°o}'>/o/?m& y o  si but?  uo/+Dd$ 


"6 

! 


l 


Wo 


qU9UI0LU-5uiilDJld  UOIg09§ 


^  55  "0  M-  C>  M- 

fop'03)  'yoDtfo jo  s/6uo  uoiqDdS- 


CO 

J 

Q 

< 

CS 

1 — 1 

a 

Hh 

£ 

z 

(©••* 

w 

<a 

Q 

Q 

wi 

N. 

1 — 1 

^ 

Un, 

O 

W 

z 

^~° 

W 

0 

11 

0 

O 

O 

fc 

Wn 

s> 

"<o 

0 

S 

1 

% 
5 

! 

5s 

•0 

n 

kf 

t> 

^ 

1 

tj 
$ 

$ 

O 

k 

1 

O 

S 

N 

1 

^ 

t* 

^— 

O 

o: 

NACA    ACR    No.     L4I22 


Fig.    3 


o 


Or 

i 

i 
i 


**"?0  cJC/d/D/JJdOO  /J//  O0/JDJS  u/nu//x&itf 


NACA    ACR    No.     L4I22 


CONFIDENTIAL 


Fig.    4a,b 


.3     4   .5  £  7.6  31.0 
fPey/io/o/s  numder,/? 


ZO       5.0  40*I06 


Ca)P/a//7  o/rfo//. 
F/gt/re4-Scofe  effect  <?n  f/f /--curve  slope  of 
J  tfie/JACA  65y4/8  a/rfo/f  sect/on. 


NATIONAL  ADVISORY 
COMMITTEE  FOfi  AERONAUTICS 


k 


.12. 

A 

A 

A 

A 

■J 5 

D 

L 

.// 

V 

B 

□ 

A 

D               ' 

■30 

□ 

^ 

□ 

JO 

<7 

• 
GO 

V 

V 

09 

V 

f 

!     A 

> 

)    .(. 

7-t 

^ 

11. 

0            z 

0       3 

0   4.{ 

o*/oe 

/Pey/po/o's  num/ter,/? 
(lb) Flap  aeflectetfidZ^O0. 
F/yure  4-.  -  Co/)cfuo'ea'. 


CONFIDENTIAL 


NACA    ACR    No.     L4I22 


CONFIDENTIAL 


Fig.    5a, b 


■020 
■0/5 

■0/0 
.008 
.006 

.004 


■002 


■00/ 


.6   £ /.o 


f?eyr?o/a's  /?(//r)ber}P 


2.0   3.04.0*/0e 


(a)P/a/f)  a/rfa/f fwa/ce- surrey  tests)-.  <%,<*/? 
f7aare5.-5cafe  effector?  efrao  coeff/c/em  at  the 
J     (/es/ar?  //ft  coeff/c/en  t  Jaf  the  A/ACA  65 3  -4/3 
o/rfD/f  sect /or?. 


NATIONAL  ADVISORY 
COMMITTEE  FOB  AERONAUTICS 


to 


25 

.20 

.15 

.10 

Qt 

08 
■  0/ 

•06 
.05 
■04 

■03 
•02 


.0/ 


'4' 

(dety 

V 

'60 

-? 

One- 

fix 

tc 

hoa 

y-i 

\-Four- 

foe 

tc 

'horc 

i 

/ 

/  /      ' 

-1- 

e 

— <% 

y-30- 

~a- 

i 

-A— 

1  / 

t> 

CONFIDENTI 

i      i     i    i   i  i 

AL 

.2  -4      S    .8  10  2f)     3l04.0>/06 

f?e  (//iota's  number,/? 

(£» Flap  cfeffec  tea1  (force  tes t  s);  cc*/? 
f/fure5r  Cane  fade  a" ■ 


NACA  ACR  No.  L4I22 


Fig 


o 


/" 

1 

U 

>  1- 

a  3 

81 

>  2 

s- 

_l   o 

<  **• 

Z     -J 

h-   »- 

21 

O 

u 

< 

) 

G 

c 

) 

Q 

5 


^ 


« 


o 

no 


a 


I- 


-  1 UPU/0U/  -  0V/</3J/c/ 


I 

I 

8 


Q: 


C 


A>^ 


^  ^  CN 


Q 

t— t 

O 
O 


UNIVERSITY  OF  FLORIDA 


3  1262  08103  284  8 


UNIVERSITY  OF  FLORIDA 
DOCUMENTS  DEPARTMENT 
1 20  MAR3TON  SCIENCE  LIBRARY 
PO  BOX  117011 
SnESVILLE.FL  32611-7011  USA 


